Comparing telomere length of sister chromatids in human lymphocytes using three-dimensional confocal microscopy.
The length of the terminal sequences of linear chromosomes changes dynamically during cellular proliferation. A crucial element in the study of telomere-related regulation mechanisms is the ability to measure telomere lengths of individual chromosomes. Individual telomere lengths can be measured using digital imaging fluorescence microscopy-based techniques. We extended this method using confocal microscopy for the acquisition of three-dimensional (3D) images. Consequently, variations in measured signal intensities due to erroneous focusing are avoided. We employed our 3D telomere sizing method to compare telomere lengths of sister chromatids within metaphase preparations from human lymphocytes. The samples were treated following a quantitative fluorescence in situ hybridization (Q-FISH) protocol using fluorescein isothiocyanate (FITC)-labeled telomeric peptidic nucleic acid (PNA) probes and propidium iodide (PI) counterstain. We demonstrated that the telomere lengths of two sister chromatids are not necessarily equal in human lymphocytes. Profound statistical analysis demonstrated significant differences in the distribution of the sister chromatid telomere lengths, but we were not able to prove a discrete distribution of telomere sister ratios. These telomere length differences were more apparent in older individuals. Whereas the majority of sister telomere pairs have equal lengths, surprisingly, a minority was significantly different in each individual studied. We are convinced that these observations are not linked to the methodology or the protocol applied. We suggest that a biological phenomenon might be involved.